Computation of transfer integrals
In the context of semiclassical Marcus theory, 2,3 the charge-transfer rate !" between neighboring identical molecules is connected with the charge-transfer integrals using the following expression:
where ℎ and ! are Planck and Boltzmann constants, respectively, is the temperature, and is the reorganization energy. The charge mobility can then be evaluated via the Einstein relation.
4,5
The hole transfer integrals ( ) are computed at the PBE0/DZP level as implemented in ADF 2013. 6 The computations are performed for each dimer using the monomer orbitals as the basis set for the Hamiltonian of the dimer system after proper orthogonalization. Note that the double-zeta polarized basis set has been shown to be reliable for the computation of intermolecular transfer integrals. 7, 8 Increasing the flexibility of the basis set is expected to impact the absolute value of the transfer integral, but not the overall trends reflected in the present analysis.
6,8
SAPT0 energy decomposition analysis for the bare parallel QT dimer
Due to the large size of the systems considered, the energy decomposition is performed using the simplest truncation of Symmetry-adapted perturbation theory (SAPT), i.e., SAPT0 together with jun-cc-pVDZ. 9, 10 The SAPT0 computations, interfaced to PSI4-beta5, 11 serve to compare the individual energy contributions of a series of displaced quatertiophene dimers using a fixed intermolecular distance (z = 3.55 Å) and lateral displacement (y = 0.0 Å). 
17.
s The transfer integrals were computed for R 1 (and R 1 ') of one monomer forming H-bonds with R 1 (and R 1 ') of the other monomer. u The transfer integrals were computed for R 1 (and R 1 ') of one monomer forming H-bonds with R 1 ' (and R 1 ) of the other monomer. To further relate the transfer integral changes to the thermal fluctuations, and understand the role of hydrogen bonds in a more realistic condition, we carried out BOMD simulations for the substitution patterns of 17 and bare quaterthiophene as a reference at different levels. In Figure S3a , the averaged x, y, z and t values computed for both dimer or tetramer aggregates of 17 are comparable to that in the static situation. As expected, the transfer integral oscillates more significantly (~0.00 -0.15 eV) in the dimer of 1.
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